This paper uses data from the , 1993 and 1998 Surveys to examine trends and determinants of contraceptive method choice. The analysis, based on two-level multinomial regression models, shows that, across years, use of modern contraceptive methods, especially long-term methods is higher in the urban than rural areas, while the pattern is reversed for traditional methods. Use of barrier methods among unmarried women is steadily rising, but the levels remain disappointingly low, particularly in view of the HIV/AIDS epidemic in Kenya. One striking result from this analysis is the dramatic rise in the use of injectables. Of particular program relevance is the notably higher levels of injectables use among rural women, women whose partners disapprove of family planning, uneducated women and those less exposed to family planning media messages, compared to their counterparts with better service accessibility and family planning information exposure. There is substantial evidence from existing literature that broadening the choice of contraceptive methods increases overall contraceptive prevalence (Freedman and Berelson, 1976; Phillips et al., 1988; Ja in, 1989). The provision of a wide range of contraceptive methods increases the opportunity for individual couples to obtain a method that suits their needs. A recent study of contraceptive method choice in the developing countries confirmed that prevalenc e is highest in countries where access to a wide range of methods is uniformly high (Ross et al., 2001 ).
Introduction
couples can produce a greater decline in fertility than use of less effective methods by a larger proportion of couples (Shah, 1991) . Hence, proper understanding of factors associated with contraceptive method choice is not only important for improvements in quality of care and program planning and management (e.g. logistics, training needs, financial planning), but also to enable the country to realise its desired impact of contraceptive practice on unwanted fertility.
Existing literature has suggested a general trend in contraceptive method choice from less effective to more effective methods (see Robey, 1988) , although some studies find contrary trends (e.g. Matteson and Hawkins, 1997) .
Studies on contraceptive method choice in countries of sub-Saharan Africa are few, probably due to the generally low contraceptive prevalence. In Kenya, modern methods of contraceptives have been available since 1957 through the Ministry of Health (MOH) facilities and private/NGO sector, and in 1967 Kenya was the first country in sub-Saharan Africa to adopt a national population policy. The current Kenyan national family planning strategy goal is to: "Make available quality and sustainable family planning services to all who need them, in order to reduce the unmet needs for family planning" (MOH, 1996) . The combined program efforts of public and private agencies have resulted in a steady increase in contraceptive use in Kenya over the past two decades, which has facilitated the country's transformation from having the highest fertility level in the world in the late 1970s to one that has experienced one of the most dramatic fertility declines in human history. Kenya's contraceptive prevalence rate is now one of the highest in sub-Saharan Africa. The main contraceptive methods currently ava ilable include the pill, injectables, Intra-uterine device (IUD), hormonal implants, barrier methods (condom, diaphragm, cervical cap, spermicides and sponge), sterilization, and natural family planning.
Given this background of rapidly increasing contraceptive use, issues of contraceptive use dynamics are becoming increasingly important in Kenya. There is a growing need to examine the implications of method choice patterns for the fertility impact of contraceptive practice in the country as well as for the sustainability of the Kenyan family planning program. Analysis of the trends in the characteristics of users of specific methods can provide insights on future contraceptive needs in the country (see Johnson and Macke, 1996) . Such information will he lp the family planning program operate optimally by enabling it to procure and distribute adequate quantities of desired and appropriate methods to meet the increasing demand for specific contraceptive methods.
The overall aim of this paper is to understand the trends and determinants of contraceptive method choice in Kenya. The specific objectives are to (i) examine trends in contraceptive method choice in Kenya; (ii) identify the socio-demographic and community factors influencing contraceptive method choice; and (iii) establish whether patterns of method choice suggest that family planning users are choosing types of methods that are suitable for their reproductive needs.
The analysis is based on the three sets of Kenya Demographic and Health Survey (KDHS) data collected in 1989, 1993 and 1998 KDHS data sets are merged, and interactions of specific factors with year included to test whether the determinants are significantly different across survey years.
Contraceptive method choi ce among women in the same community is likely to be correlated due to unobserved factors such as the availability of specific methods at the existing facilities, or community's perceptions of specific methods. Therefore, we use multilevel multinomial models for the multivariate analysis. These two-level models take into account the woman-level and the unobserved community-level effects. Details of the multilevel multinomial model used can be found in Magadi et al. (2001) . A convenient way to present the effects of the predictor variables on an outcome based on multinomial models is in the form of estimated probabilities (Retherford and Choe, 1993) . These probabilities are calculated for each covariate, while holding the remaining covariates and the community random effects at their mean values. They represent the estimated probability of choosing a particular method holding other factors constant. The trend in the use of traditional methods has not been consistent over the years, sho wing the highest level of 9 percent in 1989, and the lowest level of 6 percent in 1993. These methodspecific trends mean that the method mix in Kenya has shifted from one in which almost half of all contraceptive use was use of traditional methods and modern method use was fairly evenly divided between sterilization, pills, and IUDs to one in which hormonal methods, particularly injectables, dominate.
Results

Trends in Contraceptive Use by Method
Determinants of Method Choice
Factors associated with the choice of different types of methods
The parameter estimates from the multivariate model of the determinants of contraceptive method type are presented in Appendix I, while the corresponding predicted probabilities are given in Table 1 .
( urban/rural differences in method choice vary significantly by year as illustrated in Figure 2 . The probability of using modern contraceptive methods, especially long-term methods, is consistently higher in urban than rural areas, while the probability of using traditional methods is higher in rural than urban areas. In 1989, rural women were more likely to use traditional methods than modern methods, but this pattern was reversed in the 1990's, when there was overall greater use of short-term modern methods compared to the other methods. The pattern reflects a shift from traditional to short-term modern methods among rural users between 1989 and 1993 but relatively little change in the probability of choosing different types of methods since then. It is important to note that the probability of choosing long-term methods has steadily declined over the years in both rural and urban areas, net of other factors.
There are marked regional differentials in patterns of method choice. Women in Central
Province are the most likely to use long-term methods, while those in Coast are the most likely to use short-term methods. Nyanza is associated with the highest probability of use of permanent methods, while Eastern has the highest probability of use of traditional methods. The high probability of using permanent methods in Nyanza Province may be associated with a voluntary surgical contraception program in Kisii district within the province.
As would be expected, the probability of use of short-term methods steadily declines with age while the probabilities of use of long-term and permanent methods increase with age. Single and younger women tend to be more likely to use traditional methods than their older and married counterparts. However, the highest probability of use of traditional methods is associated with women who have no living children.
Despite the Catholic Church's open opposition to the use of modern contraceptive methods, there is little variation in the probability of choosing between modern and traditional methods by religious affiliation. The variation in choice of different types of methods by educational attainment also seems minimal, though the highly educated (secondary or higher) are the most likely to use long-term methods, while those with no formal education are the most likely to use traditional methods. Partner's approval of family planning is quite important in method choice.
Women whose partners disapprove of family planning are highly likely to use traditional methods of family planning, suggesting that in this group of women the disapproval is mainly for modern contraceptive methods. However, this analysis only focuses on users, and many women whose partners disapprove of family planning will remain non-users.
Although statistically significant effects are found, method choice shows little substantive variation by ideal family size, recent experience of an unplanned birth, or exposure to mass media messages. A community's exposure to family planning media messages on the radio is generally associated with a higher probability of use of long-term and terminal methods, and a lower probability of use of short-term methods.
There is a significant community effect in the multilevel model, suggesting that there are unobservable community factors that influence choice of different types of contraceptive methods, especially the choice between traditional versus short-term modern methods. The intra-community correlations suggest that 19 percent of the total unexplained variation in the choice of traditional versus short-term modern methods is attributable to community factors, not included in the model. The results imply high homogeneity in the use of traditional methods within communities but are unable to shed light on the whet her the factors behind that homogeneity are cultural or service related.
The determinants of choice of specific modern methods
The parameter estimates for the models on choice of specific modern methods are presented in Appendix II and the corresponding predicted probabilities in Table 2 .
(TABLE 2 ABOUT HERE)
The predicted probability of using injectables increased considerably from 0.2 in 1989 to 0.5 in 1998, while the probability of using IUD/Implants, and to some extent the pill, declined over this period. This suggests that Kenyan women who would have previously used other reversible modern contraceptive methods are now choosing the injectable. The use of injectables is associated with rural residence, while the use of IUD/Implants is associated with urban residence. Nairobi and Eastern provinces have the highest probability of pill use, while use of injectables is highest in Rift Valley and Nyanza.
The probability of using of the pill, and to some extent injectables, tends to decline with age. The probability of pill use is highest among women with 1-2 living children and lowest among women with 5 or more living children, but the probability of injectable use increases consistently with the number of living children. Overall, barrier methods are predominantly used by women who have not begun childbearing.
Educational attainment and partner's disapproval influence modern method choice. Use of injectables declines with increasing educational attainment, while use of barrier methods tends to increase with education. Women whose partners disapprove of contraceptives are more likely to use injectables, but less likely to use barrier methods, compared to those whose partners approve of family planning. This is not surprising since condom use requires partner's co-operation, while injectables may be used without the partner's knowledge. Community exposure to family planning media messages also has a significant effect on the choice of specific modern methods, with greater exposure to family planning messages being associated with increased use of pills, IUD/Implants and sterilization, but reduced use of injectables.
In addition to the above factors, the choice of injectables versus choice of the pill varies significantly across communities (see Appendix II). The intra-community correlations suggest that 12 percent of the total variation in injectable versus pill choice is attributable to unobserved community factors. Such factors may include the availability of specific services within the communities, or communities' perceptions on specific contraceptive methods.
Family planning clients have different needs: young women who want to delay childbearing; couples who want to space births; and those who want to stop childbearing. An important question that this paper seeks to address is whether the contraceptive method choices of users are consistent with their reproductive needs. The analysis draws on previous studies on appropriate contraceptive met hod mix (Choe and Bulatao, 1992; Galway and Stover, 1994; WHO, 1999) to
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assess if different groups of women are using methods most likely to be suitable for them. Table   3 shows trends in method mix by type of user. (TABLE 3 ABOUT More recently, the increased use of injectables has been primarily at the expense of the pill and long-term modern methods. There is no sign of the popularity of this method declining. In separate analyses, the injectable was observed to be the most commonly cited preferred method among current non-users who intend to use contraception in the future, and also has the lowest discontinuation rate during the first 12 months of use with only 22 percent discontinuing compared to discontinuation rates of 33-62 percent observed for the other methods (Magadi et al., 2001 ). This rate of discontinuation for injectables in Kenya is low by international standards, probably suggesting general satisfaction with the method.
What are the program implications of this trend? Of possible concern to programs is the apparent shift from IUD/Implants to injectables among limiters (especially younger ones) for whom long-term methods might be a suitable option. The fact that higher educational attainment Discussion and exposure to family planning messages through the mass media are both associated with reduced use of injectables suggests that the usage may not always be well informed. Also, the increased use of injectables as opposed to IUD/Implants in rural areas suggest that service availability could be a factor in method choice. From the perspective of service delivery, the rising popularity of injectables underscores the need for safe infection practices in the health sector given the context of high HIV prevalence in Kenya and recent debate on the transmission of HIV in Africa (Brewer et al., 2003; WHO, 2003) . In addition, costing, logistics, and staff training all need to take into account the rising popularity of injectables over alternative methods.
There are, however, many positive aspects in the shift to injectables. The higher use of injectables (as opposed to barrier methods) by women whose partners disapprove of family planning suggests that this is a viable option f or family planning where spousal support is lacking. While injectables may provide an option for family planning for women with nonsupportive partners, programs should aim at encouraging partner support (e.g. through male involvement initiatives) to ensure that individuals have the opportunity to make informed choices between the various methods available. Another positive aspect is the apparent shift from traditional methods to injectables, which suggests increasing use of more effective contraceptive methods.
One critical question in the analysis of contraceptive method choice is whether method choice is predominantly supply driven or demand driven. Are women using contraceptive methods that Although the health workers in the KSPA survey were observed to promote or emphasize a particular method in a number of consultations, the distribution of new family planning clients by whether or not they received their preferred method shows that all women expressed a method preference either spontaneously or when asked, and most of them (88%) received the preferred method. The injectable is the most preferred method (and the popularity is increasing), followed by the pill, whose popularity is declining.
The analysis of trends in method mix suggest a steady increase in the use of barrier methods among unmarried women. This could be attributed to increasing use of condoms for the preventio n of sexually transmitted diseases, including HIV/AIDS. However, from a program perspective it is disappointing that the multivariate analysis, controlling for year and other important factors, shows no evidence of increased use of barrier methods among adolescents or unmarried women. In fact, having no living child is the main factor in use of barrier methods, the same factor that primarily determines use of traditional methods.
Overall, the patterns of contraceptive method mix by type of user observed in this study suggests that to a large extent, most family planning users in Kenya are using methods that are suitable for their reproductive needs. This is reflected in the predominant use of sterilization by older limiters, and use of pills and injectables by spacers and younger limiters, respectively. Pills and injectables are generally recommended for spacers given their high level of effectiveness and high level of user control over continuity. However, the relatively low use of barrier methods among unmarried women and the use of IUD/Implants by this group of women (albeit low levels) are of potential concern 4 . Sexual activity among the unmarried may be sporadic and have high possibility of multiple sexual partners with unknown medical history. For this group, nonclinical supply methods, which are simple to use and provide protection against sexually transmitted diseases, such as condoms, are preferred (Choe and Bulatao, 1992) . On the other hand, IUD and implants are generally considered less suitable because of the lack of user control over use. In addition, IUD is not usually recommended for women who have multiple sexual partners because of the increased risk of pelvic inflammatory disease associated with increased risk of STIs (Kost et al., 1991; WHO, 2000) . Nevertheless, the trend of increasing use of barrier methods and reduction in the use of IUD/Implants by unmarried users is encouraging.
Kenya has seen dramatic rises in contraceptive use over the last two decades and with that success come new challenges. Understanding women's choices of contraceptive methods is an important step in ensuring that the family planning program meets the challenge of providing women with a range of methods from which to make an informed choice and the service delivery mechanism to fulfil that choice. 
